We study the relationship between happiness, economic growth and military endeavor. A distinction is drawn between the direct and the indirect impact of military endeavor on happiness which operates through the impact of military endeavor on income and the impact of income on happiness. Using panel data analysis for 45 countries covering the period from 2000 to 2013, direct and indirect impacts of military endeavor on happiness are estimated. Our results show that the military endeavor has a positive direct impact on happiness. Indirect effects are found to be positive, the total effect of military endeavor on happiness is positive.
INTRODUCTION
Economic literature is replete with references to the relationship between growth and happiness (Clark and Oswald, 1996; Frey and Stutzer, 2002; Blanchflower and Oswald, 2004) . Likewise, there is an extent research about the relationship between military effort and economic growth (Birdi and Dunne, 2001; Dunne, 2010) . However, there is almost no study that addresses the possible interactions between happiness, military effort and growth. Although the merits of the contributions proposed within these separate lines of studies are remarkable, we argue that they don't get grip on all the aspects of military endeavor. This lack of connection in research leaves many empty spaces between these different aspects, yet closely interacted. This article intends to contribute to fill this gap.
The purpose of this paper is to provide a rigorous examination of the links between military endeavor, growth and happiness. From this perspective, we argue that there are two mechanisms through which military endeavor may impact happiness.
The first is a direct mechanism through which the military effort directly impacts the happiness. The second is the "indirect" mechanism by which it affects per capita income which in turn impacts happiness. We assert that the total effect of military effort on happiness is the result of these two effects. As far as we know, prior contributions have neglected this indirect effect, which might significantly affect happiness. To empirically investigate these direct and indirect effects of military efforts on happiness, we use a sample of 45 countries covering the period 2000 to 2013.
We assert that military endeavour is likely to influence average happiness in countries in several ways. It is generally presented as a mean to achieve readiness of the country against any attack. In that sense, it is the way to provide national security which is conventionally considered as a typical public good in that it is non-rivalrous and non-excludable in consumption. Frank (1997) argues that consuming public good increases happiness to a certain point. Public good and happiness are so closely related that happiness approach has recently been used to assess the value of public goods (Di Tella et al., 2001; Welsch, 2007) .
Protecting the security of citizens implies not only protecting their lives but also their general living conditions. It consists in protecting facilities and insuring a continued supply of materials, i.e food, equipment, steel, water ect. From this perspective, military endeavour seems to be a mean at the service of human wellbeing. It grants to individuals a sense of protection and feelings of security. As such, individuals living in countries with well-equipped armies are expected to be happier. Moreover, countries approach national security as the national first priority considering it as an embodiment of their national sovereignty. It is natural to assume that nationals belonging to countries with high military readiness have deep feelings of national pride which make them happy. From this perspective, it seems reasonable to assume that the more important is the military effort in a Nation, the higher will be the average happiness in that Nation.
In contrast with this positive view, several scholars stress some negative aspects of military effort (Welsch, 2008; Collier and Hoeffler, 2003) . Indeed the impressive waste of resources that military endeavour causes and the potential distortion of the occupational structure that entails may prompt anger and fear from the population.
Moreover, if military effort aims to protect the population against any counter attack, the demarcation point between defence and invasion is very fuzzy and not immovable.
Besides, the increase of the military effort may refer to an imminent war which is the worst fate that put individuals in the farthest point from happiness (Welsch, 2008; Frey et al., 2007; Collier, 1999; Collier and Hoeffler, 2003; Murdoch and Sandler, 2002) . 1 In that regard, military endeavour represents a degraded form of security and may be the prelude to a human tragedy rather than happiness. By considering the total result of military effort on happiness in nation, our contribution is three-fold. First, given that it refers to war which negatively influences happiness whereas provides national security which is a source of positive feelings; it seems reasonable to question the effect of military effort on the overall happiness in 1 Continuing to admit the harmful effect of war, Frey (2011) notice that even war can bring happiness in that it trigger feeling of solidarity, trust and friendship which tend to raise wellbeing countries. The findings should interest policymakers by questioning the reason of their engagement in arms race. Second, the use of a panel data analysis allows us to handle time and cross sectional effects. Third, our analysis adds empirical evidence to the literature related to happiness in that it focuses on military readiness rather than in war and conflict.
The remainder of the paper is organized as follows; Section 2 presents the literature review, whilst Section 3 outlines the methodology used within this paper. Section 4 provides the empirical results and Section 5 provides the conclusion.
THE LITERATURE REVIEW

The Relationship between Military Effort and Economic Growth
While the empirical studies on the relationship between military effort and the happiness are very limited, studies on the relationship between armed conflict and economic growth abound. Benoit (1978) was the first who empirically tested the relationship between economic growth and defense spending. He found strong evidence suggesting that defense spending encourage economic growth especially in less developed country.
More than thirty years on from the Benoit pioneering study, yet the literature on the relationship between growth and military spending hasn't reached a consensus. These ambiguous empirical results reflect the diversity of approaches that dealt with this question. Indeed, different structure of data (panel, cross sectional) as well as different techniques and variable natures were used. Authors used adhoc econometric regressions Dunne (2010) , as well as estimation of growth models (Dunne et al., 2005) .
Without pretending to be exhaustive, Table 1 provides the main contributions related to the relationship between economic growth and military spending.
The Effects of Growth on Happiness.
The unrestricted use of GDP as a measure of central variable welfare does not understand the reasons that lead people to not perceive the progress of well-being associated with increased consumption. But all empirical work on the sense of well-being shows the low sensitivity of individuals to grow their income and thus consumption. Specifically, it appears that the well-being felt by individuals depends much on their marital status (married couples have a level of well-being higher than singles), gender (women are less "happy" that the men), ethnicity (in the US, blacks have a level of well-being lower than that of whites) and age (young and old feel a welfare higher) than their income, even if this variable plays well as expected (Banchflower and Oswald, 2004) . Inglehart (1990) and has been confirmed also for European countries by Easterlin (1995) . Easterlin et al. (2010) provides also some evidence that there is no long-run effect of income on happiness even for developing countries.
Life satisfaction appears to be strictly monotonically increasing with income when one studies this relation at a point in time across nations (Deaton, 2008; Inglehart, 1990; Stevenson and Wolfers, 2008) .
To reconcile the cross-sectional evidence with the Easterlin Paradox, some have suggested that the positive relation in happiness vanishes beyond some value of income (Inglehart et al., 2008; Layard, 2005; Inglehart, 1990; Di Tella et al., 2010) . This last interpretation has been contested by Stevenson and Wolfers (2008) and Deaton (2008) , who claim that there is a positive relation between GDP and life satisfaction in developed countries.
DATA AND METHODOLOGY
The Data
Before outlining our empirical strategy, we present in the following the structure of our sample and discuss the main variables in our study. These variables represent the military endeavour, the happiness and the economic growth.
The data sample describes 45 different countries over 14 years (from 2000 to 2013) . In this paper we used the variable military expenditure per capita (MILexp) to express the military effort. This indicator is collected from the World Bank. The military expenditure variable is used by several authors (Biswas and Ram, 1986; Deger and Sen, 1983; Leontief and Duchin, 1983; Pieroni, 2007; Dunne, 2010) namely to study the link between economic growth and military expenditure.
The happiness measures used in this paper are provided by the world database of happiness.
2 This database provides different variants of measures drawn from questionnaires on representative sample of the population as well as the distributional findings on happiness in Nation. In our article we have the mean value obtained from the distribution of the four step verbal life satisfaction. Economists have used happiness variable for more than two decades (Easterlin, 2013; Deaton, 2008; Di Tella et al., 2010; Bjornskov et al., 2008) .
The Empirical Strategy
Presentation of the Model
In order to capture both the direct and indirect effects of military effort on happiness, we use the joint estimation of two equations: an equation expressing happiness ( ) as a function of income, military effort and other factors and the second equation expressing income ( ) as a function of military effort and other factors. Equations (1) and (2) are defined below:
where subscripts and denote year and country, respectively. Eq.
(1) expresses happiness as a function of military expenditure (MILexp) and per capita income ( ). Eq.
(1) also includes , a vector of additional explanatory variables. These include the inflation rate, in order to capture the effect of purchasing power, the government spending ( ) to capture the effect of government consumption on the happiness and the share of exportation in GDP to investigate whether openness to trade influences happiness. Finally, and represent year and country and specific effects, and and denote error terms. Eq. (2) expresses per capita income as a function of year and country specific effects ( and ), military expenditure ( ) and , a vector of other explanatory variables that have commonly been used in the literature (Levine and Zervos, 1993; Mankiw et al., 1992) . These variables include the population growth ( ), gross capital formation (GCF), Inflation rate and the share of exportation in GDP are added incrementally to assess the sensitivity of the coefficient on ( ) to the inclusion of additional explanatory variables. Table A1 in the appendix gives background information about all the variables used in the empirical analysis.
Instrumental Variables
In equation (2) income is a function of military endeavor, 3 yet military endeavor is itself likely to be a function of income; consequently this equation may suffer from an endogeneity problem. To deal with this potential endogeneity, is instrumented in this equation. The instrumental variable solution is to find another variable that is highly correlated with , but not correlated with the error term ( ). We use the Human Development Index (HDI) and the life expectancy at birth (in years) (LE) as instrumental variables. We selected these variables because they have a high correlation with and not correlated with the error term. Table 2 presents the descriptive statistics of these instrumental variables. 
Identifying the impact of military expenditure (MILexp) on happiness
The total effect of the military endeavor on happiness ( / ) decomposes into a direct and an indirect effect. The direct effect is defined as the impact of the military expenditure on happiness. The indirect effect is expressed as the product of the impact of military endeavor on income ( / ) and the impact of income on happiness ( / ). Formally, these effects can be expressed as:
where , and denote happiness, military expenditure and income, respectively.
EMPIRICAL RESULTS
Estimation Results
The Table 3 provides estimates of per capita income equation. In the first column of the Table 3 , MILexp is treated as being exogenous with regard to income, but in all subsequent columns, MILexp is instrumented by the Human Development Index (HDI) and the life expectancy at birth (LE).
Model (Y4) begins by expressing per capita income simply as a function of the gross capital formation (GCF) and military expenditure. Models (Y1) to (Y3) include additional explanatory variables used by previous studies (Levine and Zervos, 1993; Mankiw et al., 1992; Levine and Renelt, 1992) . These variables are the rate of inflation (INFL), the population growth rate (POPgr), the gross capital formation (GCF) and the share of exports in GDP (EXP).
In Table 3 , Military expenditure is found to have a statistically negative impact on income in all models. This result is in line with (Deger and Sen, 1983; Faini, et al., 1984; Leontief and Dutchin, 1983 ; but contradicts by Benoit, 1973) . Sargan and F-tests) . In the first column military expenditure is treated as being exogenous with regard to income and is therefore not instrumented. In models Y1 to Y4 Military expenditure is instrumented using 2SLS. All models use a random effect. *, ** and ***denotes significance at 10%, 5% and 1% respectively.
The signs of the other explanatory variables are positive and statistically significant, except the inflation rate (INFL) and the population growth which are found negative and not significant.
Moreover, the correlation between MILexp and the instruments is high whereas the correlation between the residuals of the model (Y1) and the instruments is very low. The first stage regression results (reported in Table A3 in the appendix) validate the use of the variables Human Development Index, life expectancy as instruments.
Indeed, the obtained F value is high and the first stage estimates are significant (see Table A3 ). Eventually, a Sargan test of over-identifying restrictions fails to reject the null hypothesis that the instruments are uncorrelated with the error term ( ) and that the specification is correct. This gives extra support to the validity of the instruments used. Note: Standard errors in parentheses. *, ** and *** denote significance at 10%, 5% and 1% respectively. Estimated jointly with model Y1in Table 1 . Model Y1a and model Y1b use a fixed effect. Table 4 provides estimates of happiness, utilizing the results of the 'full' income models (Y1) (see Table 3 ). A 'basic' equation for happiness is estimated (models Y1a and Y1b) where happiness is expressed simply as a function of per capita income and military expenditure. In all models has a positive and statistically significant effect on happiness. In addition, the variables governments spending (GovSp) and export of goods and services (EXP) positively influence the happiness. This result is in line with Bjornskov et al. (2008) , who show that there is a positive relationship between economic openness and subjective well-being in a large database of 90,000 observations across 70 countries. In contrast, Di Tella and Culloch (2008) found that there is a negative relationship between economic openness and subjective well-being in OECD countries between 1975 and 1997.
The coefficient related to the economic growth is found to be negative and significant. This result is confirmed by Easterlin (2016) , and contrasts with Deaton (2008) and Stevenson and Wolfers (2008) .
In the same table 4, inflation rate has a negative and statistically significant effect on happiness. This result is in line with others studies that found a negative effect of inflation on subjective well-being in Latin America (Graham and Pettinato, 2001) , Europe (Wolfers, 2003; Di Tella et al., 2001 )and in the US (Di Tella et al., 2003) .
It is now possible to quantify the impact of military expenditure on happiness. Firstly, Table 5 provides the direct, indirect and total effect of military expenditure on happiness for each of the two models presented in Table 4 . As stated before, the ultimate object of this paper is to identify the impact of military expenditure on the happiness. Table 5 provides the direct, indirect and total effect of military expenditure on happiness for each model presented in Table 4 . The first part ( / ) of the indirect effect is consistent upon the level of income. For all models, this table indicates a positive direct impact of military expenditure on happiness. This result reflects the estimated coefficients on reported in Table 4 . For happiness, the indirect effect is positive, providing a positive total effect. This positive sign of indirect effect reflects the same sign of the relationship between happiness and income ( / ) and the relationship between military expenditure and income ( / ). Consequently, a military expenditure-decrease induces a reduction in income which leads to a reduction in happiness and vice versa.
However, as has already been indicated, the indirect effect of military expenditure on happiness is consistent with the level of per capita income. Fig. 1 plots the direct, indirect and total effect of military expenditure on happiness against per capita income using the results from model Y1a. In figure 1 , the indirect effect of military expenditure on happiness increases as per capita income increases. As, has already been established, the direct effect is positive and does not vary with income. The resulting total effect of military expenditure on happiness is generally positive, and increasing with income. The shape of the indirect effects is positive and increasing from a positive sign (i.e. the fact that it increases with income) that determines the shape of the total effect. The indirect effect results from the product of / and / . From the model on which Fig 1 is based ( income model Y1 and happiness models Y1a), the indirect and total effects increase with income as a result of the same sign of / and / .
CONCLUSION
Does military expenditure increase happiness? Our study suggests a positive response. Surprisingly, the obtained results seem to be a further justification of militarization rather than a condemnation of this activity. Why individuals feel happy when they are more armed? In the introduction, we have evoked as a possible explanation of feeling happy when being more armed, the fact that arms refer to the consumption of the ultimate public good i.e security. This leads to the following question: Why do individuals suffer from a lack of security so that they perceive the world as a threatening danger requiring military equipment? These questions are fundamentally important but go well beyond the scope of our article.
In the light of our results, policies that seek disarmament per se seem to be a delirium. The necessary prerequisite for the demilitarization appear to rely on the promotion of a harmonious word where the different ethnicities are not hostile to each other. Our word today seems to be far from this situation which suggests even more militarization.
Although we have offered new empirical evidence regarding the relationship between happiness and military expenditure, we have not identified precisely the contribution of each mechanism to the overall impact. Indeed, the final result identified through regressions is likely to be the effect from different combinations of driving forces across countries. Moreover, we have not investigated whether these results hands equally for developed as well as for developing countries. Note: Standard errors in parentheses. *, **and*** denote significance at 10%, 5% and 1%.
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